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ABSTRACT

Analyses are presented in this report for geochemical samples from 
the Ellicott Rock Wilderness, the Ellicott Rock Extension, and the 
Ellicott Rock Expansion and Persimmon Mountain Further Planning Areas 
and vicinity, which are located in Oconee County, S. C., Jackson and 
Macon Counties, N. C., and Rabun County, Ga. Latitude and longitude 
coordinates of the sample localities are given. Semiquantitative 
spectrographic analyses for 31 elements were made for 125 stream-sediment 
samples, 86 panned concentrates, and 75 rock samples. More sensitive 
analyses for gold, zinc, arsenic, and uranium were made for most samples 
and are also tabulated. The rock samples, 14 of which were weakly 
mineralized, are briefly described. Also reported are X-ray fluorescence 
analyses of the major oxides for seven rock samples of the dominant 
lithologies in the area studied.

INTRODUCTION

The analyses in this report are of samples from the Ellicott Rock 
Wilderness, Ellicott Rock Extension, and the Ellicott Rock Expansion and 
Persimmon Mountain Further Planning Areas and vicinity in Oconee County, 
S. C., Jackson and Macon Counties, N. C., and Rabun County, Ga. The 
samples were collected in March and October of 1978 and 1979 by R.W. Luce 
and H. Bell, III. M.E. Paidakovich assisted ably in field work in 
March 1979. The samples include 74 rock samples, 125 stream sediments, 
and 86 panned concentrates. Each of these sample types is described 
below separately. Maps showing sample localities, drainage basins, and 
a summary of geochemical results are given by Luce and Bell (in press).

SAMPLE DESCRIPTIONS 

Rock samples

Each rock sample is a grab sample of the lithology named in table 1 
Unless otherwise designated, the samples are of fresh rock. Sixty-one 
of the samples are from metasedimentary units, veins, or pegmatites of 
the Tallulah Falls Formation. In addition, seven samples are from the 
Toxaway Gneiss itself, three are from veins in the Toxaway Gneiss, one 
is from the Brevard zone, and two are from ultramafic pods within, but 
probably younger and faulted into the Tallulah Falls.



Table 1.—Rock sample names.

Sample No. Rock name

300 quartz biotite gneiss
301 quartz biotite gneiss
302 Toxaway Gneiss (granite composition)
303 garnet aluminous schist
304 Toxaway Gneiss (granite composition)
305 biotite muscovite gneiss
306 garnet biotite schist
307 quartz biotite gneiss
308 garnet aluminous schist, altered
309 metagraywacke
310 metagraywacke
311 -gneissic granite vein
312 garnet muscovite biotite schist
313 quartz biotite schist
314 biotite muscovite schist
315 garnet epidote hornblende gneiss
316 metagraywacke
317 granite pegmatite
318 metaperidotite (ultramafic)
319 quartz biotite gneiss
320 granite pegmatite
321 quartz biotite gneiss
322 metagraywacke
323 metagraywacke
324 quartz biotite gneiss
325 garnet aluminous schist
326 metagraywacke
327 quartz muscovite gneiss
328 biotite muscovite schist
329 garnet aluminous schist
330 biotite gneiss
331 garnet aluminous schist
332 metagraywacke
333 biotite gneiss
334 biotite muscovite schist
335 amphibolite
336 gneissic granite vein
337 biotite gneiss
338 amphibolite
339 garnet hornblende quartzite
340 garnet aluminous schist
341 garnet aluminous schist
342 biotite muscovite schist
343 metagraywacke, weathered
344 quartz-biotite gneiss
345 garnet amphibolite
346 amphibolite
347 granite gneiss
348 garnet biotite gneiss, altered; gold prospect



Sample No. Rock name—Continued

349 garnet aluminous schist
350 garnet kyanite schist
351 biotite rauscovite schist, altered
352 garnetiferous granite gneiss
353 garnet aluminous schist
354 pegmatitic granite gneiss
355 granite gneiss
356 metagraywacke
357 biotite granite gneiss
358 magnetite vein in Toxaway Gneiss
359 magnetite vein in Toxaway Gneiss
360 magnetite vein in Toxaway Gneiss
361 .Toxaway Gneiss, weathered
362 chlorite talc schist (altered ultramafic)
363 metagraywacke
364 Toxaway Gneiss (granite composition)
365 Toxaway Gneiss (granite composition)
366 Toxaway Gneiss (granite composition), weathered
367 Toxaway Gneiss (granite composition)
368 Toxaway Gneiss (granite composition)
369 mylonite gneiss; Brevard zone
370 quartz vein; gold prospect
371 quartz vein, iron-rich; gold prospect
372 muscovite biotite schist; gold prospect wall rock,
373 garnet aluminous schist

Stream-sediment samples

Each stream-sediment sample is a composite of several grab samples 
of predominantly silt- and clay-size material. Eighteen of ±he samples 
were taken from intermittent streams; these are designated as colluvium 
in table 3.

Panned-concentrate samples

Each of the panned-concentrate samples was obtained by shoveling 
enough sand- and gravel-size material from several places in the fast- 
running parts of the stream to fill heapingly a standard 16-inch (40.6-cm) 
lip diameter gold pan. Each sample thus is concentrated from an initial 
volume of approximately 0.01 cubic yards (6 1/2 liters), which weighed 
approximately 21 Ibs. (9 1/2 kg). The samples were panned at the stream 
site. Coarse gravel was picked out by hand. The samples were later 
dried, weighed, sieved to -2.0 mm, split, and the magnetic fraction was 
removed by a hand magnet prior to chemical analysis.

The initial weights of the panned concentrates and the percentages 
of the magnetic fractions (rounded to the nearest whole number) are given 
in table 2.



Table 2.—Panned-concentrate sample weights and percent magnetic fraction

Sample Concentrate Magnetic
weight, in grams_____fraction, in percent

200
201
202
203
204

205
206
207
208
209

210
211
212
213
214

215
216
217
218
219

220
221
222
223
224

225
226
227
228
229

230
231
232
233
234

235
236
237
238
239

49
67
54
292
465

54
35
23
35
17

32
99
59
67

115

88
48
64

266
222

124
222
80
89

686

549
74
33
69
686

266
549
549
271
56

14
91
37
44
19

4
0
2
7

14

0
4
2
0
0

0
1
2
2
9

25
5
0
2
2

1
2
0
6
5

47
13
43
6
5

2
47
47

1
0

0
2
0
2
0



Sample Concentrate Magnetic
weight, in grams_____fraction, in percent

240
241
242
243
244

245
246
247
248
249

250
251
252
253
254

255
256
257
258
259

260
261
262
263
264

265
266
267
268
269

270
271
272
273
274

275
276
277
278
279

35
112
25

105
168

121
182
75
31

271

182
549
549
13
28

24
12
68
88
68

108
85
55

227
86

27
194
243
91
59

110
26
32
49
25

62
58
55
26
57

0
3
0
2
1

1
0

11
0
1

0
47
47
2
2

2
1
0
3
2

1
0
0

21
3

3
0
0
0
0

0
7
4

40
20

50
51
46
13
45



Sample Concentrate Magnetic 
______________weight, in grams_____fraction, in percent

280 47 54
281 34 14
282 54 54
283 13 2
284 25 16

285 25 4

ANALYTICAL TECHNIQUES

Rock samples were crushed and ground to approximately -75 /am, and 
a split was taken for analysis. The dry stream-sediment samples were 
sieved to -180 jim and then split. Panned concentrate samples were analyzed 
as received.

A direct-current arc spectrographic analysis for 31 elements was 
made for each sample following the method of Grimes and Marranzino (1968). 
The semiquantitative spectrographic values are reported (tahle 3) in 
parts per million (ppm) or percent to the nearest number in the series 1, 
0.7, 0.5, 0.3, 0.2, 0.15 (or multiples of 10 thereof). The numbers 
represent approximate geometric midpoints of the concentration ranges. 
The precision of this method has been shown to be within one adjoining 
interval on each side of the reported value 83 percent of the time and 
within two adjoining intervals 96 percent of the time (Motooka and Grimes, 
1976). Spectrographic analyses were carried out by D.F. Siems, assisted 
by E.L. Hosier and K.E. Gargan.

Results of spectrographic analyses for the following elements are 
given in table 3:

Lower detection limit Lower detection limit 
Element (ppm unless otherwise indicated) Element ______(ppm)______

Fe 0.05 %
Mg 0.02 % La 20
Ca 0.05 % Nb 20
Ti 0.002 % Ni 5
Mn 10 Pb 10
B 10 Sc 5
Ba 20 Sr 100
Be 1 V 10
Co 5 Y 10
Cr 10 Zr 10
Cu 5 Th 100



Thorium is reported for panned concentrate samples only.

Data for the following spectrographically determined elements are 
not shown in table 3 because all or almost all analyses were less than 
the detection limits given below or because the spectrographic data were 
superseded by results of more sensitive analytical techniques discussed 
later.

Lower detection limit Lower detection limit 
Element (ppm) Element _______(ppm)_______

Ag 0.5 Mo 5
As 200 Sb 100
Au 10 Sn 10
Bi -10 W 50
Cd 20 Zn 200

Detected amounts of the above elements are:

Element Concentration Sample Nos
(ppm)

Panned-concentrate samples

Sn
Ni
Ni
Ni

100
20
30

2000

279
201,253

239
228

rock samples

Ag
Ag
Bi
Mo
Mo
Mo
Mo
Mo
Sn
Sn
Sn
Sn
Th
Th

0.5
1

15
5
7

10
15
20
10
15
20
30

200
500

347
326
371
365
358

359,360
315
328

305,308,371
361
366

358-360
365
366



More sensitive analytical techniques were used to determine gold, 
zinc, and arsenic; results from these techniques are reported in table 
3 instead of the spectrographic analyses for these elements. Gold was 
determined by means of ordinary atomic-absorption methods (column heading 
AA-AU-P in table 3; detection limit is 0.05 ppm) described by Ward and 
others (1969), or by means of flameless-atomic-absorption methods (column 
heading AA-AU-T in table 3; detection limit is 0.002 ppm) described by 
Meier (1980). A.L. Meier and J.D. Sharkey performed the analyses. Zinc 
was determined by means of atomic-absorption methods (column heading AA- 
ZN-P in table 3; detection limit is 5 ppm) described by Ward and others 
(1969). Analysts were A.L. Meier and B.F. Arbogast. Uranium in stream- 
sediment samples and in some rock samples was determined fluorometrically 
(column heading U-INST in table 3; detection limit is 0.1 ppm) following 
the method of Centanni and others (1956). F.N. Ward and J.G. Viets 
carried out the uranium determinations. Arsenic was determined 
colorimetrically by A.L. Meier, J.D. Sharkey, and B.F. Arbogast, using 
the method of Ward and others (1963, p. 40-44). The lower detection 
limit for arsenic by colorimetry is 10 ppm, which is the amount found in 
panned-concentrate samples 206, 210, 223, 226, 227, 244-246, and 250, and 
in rock sample 349. Rock sample 357 contains 20 ppm arsenic.

Seven samples chosen to be representative of the major rock units in 
the area were analyzed for 10 major oxides by means of X-ray fluorescence 
by Paul P. Hearn assisted by S. Wargo. These analyses are given in table 
4. The technique, including its accuracy, precision, and sensitivity, is 
described by Fabbi and Elsheimer (1976).

SAMPLING AND ANALYTICAL ERROR CHECKS

Replicate samples were taken at five different stream-sediment 
sampling localities. The replicates show very good agreement (table 3). 
On the average, fewer than three of the 32 elements determined differed 
by more than two concentration intervals from one another. Splits from 
panned-concentrate samples were used to test analytical precision, which 
was found to be excellent (table 3). Three samples were split into two 
parts and one was split into five parts. Less than 2 percent of the 
determinations compared varied by more than two concentration intervals.
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